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SAND AND GRA VEL RESOURCES IN EASTERN JOHNSON COUNTY 

AND WESTERN SHELBY COUNTY, INDIANA
r 

ABSTRACT 
Eastern Johnson County and western Shelby 
County have large sand and gravel deposits 
which can furnish aggregate necessaryfor the 
future expansion of Indianapolis and adjacent 
areas. 
Evaluation of the Johnson County-Shelby 
County area as a potential source for aggre­
gate must take into account such social-eco­
nomic factors as transportation facilities, 
zoning regulations, present land use, and 
proximity to future markets and such geologic 
factors as composition and grain size of the 
materials, thickness of the deposits, and 
availability of water. On the basis of the 
above-mentioned factors, several selected 
places in this area are worthy of more detailed 
prospecting to locate the best sand and 
deposits. 
INTRODUCTION 
PURPOSE OF REPORT 
The cultural and economic development of 
any region depends on many factors; one of 
these is the availability of nearby sources of 
inexpensive construction materials. Sand and 
gravel are the most important of these mate­
rials in terms of the amount produced annu­
ally, and they help make possible the inexpen­
sive construction of industrial and business 
sites, educational facilities, transportation 
routes, recreation and conservation areas, 
and private homes. 
The rapid growth of population in the United 
States has increased the need for finding new 
sources of mineral Population 
growth is most rapid in the suburbs, the very 
areas in which aggregate is likely to be pro­
duced. Concomitant with the development of 
suburban residential areas are the initiation 
of zoning restrictions and the increased con­
cern about the aesthetic of the gravel 
pit. When zoning restrictions are adopted, 
aggregate production, which may have been 
important in the growth of the area, must be 
curtailed. Thus an industry which efficiently 
and successfully products for a 
growing economy may be smothered by its 
5 
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own success. The aggregate industry has 
little choice but to search beyond the fringes 
of the city for new supplies of materials to 
meet the demands of an expanding population. 
An excellent example of the effect of pop­
ulation growth on the search for sand and 
gravel in Indiana is the Indianapolis area 
(fig. 1). Its population has increased spec­
tacularly, in fact, 253.7 percent in Marion 
County between 1900 and 1960 (Indiana State 
Board of Health, 1961, p. 10). Also, spec­
tacular increases in population have been 
made in adjacent Johnson and Shelby Counties 
between 1950 and 1960, where the increase has 
been 66.9 and 21. 6 percent, respectively (In-
AREA OF STUDY 
Miles 
Figure 1. - - Map of Indiana showing area 
of study and extent of Wisconsin gla­
ciation. Modified from Wayne, 1965, 
Indiana Geol. Survey Rept. Prog. 28, 
fig. 1. 
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diana State Board of Health, 1961, p.18). In­
creases in population of counties adjacent to 
Marion County in the past decade reflect the 
fact that communities within these counties 
are becoming suburbs of Indianapolis. 
This report discusses an area southeast 
of the expanding suburban area ofIndianapolis 
as a potential source of sand and gravel. 
AREA OF STUDY 
Bounded on the north byMarion County and 
on the south by Bartholomew County, the area 
of study lies in eastern Johnson County and 
western Shelby County (fig. 1) and covers 
approximately 120 square miles. The poten­
tial source of aggregate lies within 25 miles 
of the center of Indianapolis and within a much 
shorter distance of the southern suburbS. 
Franklin, the county seat of Johnson County, 
and Shelbyville, the county seat of Shelby 
County, are also close to these sand and 
gravel depOSits. 
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FACTORS AFFECTING THE ECONOMY 
OF SAND AND GHAVEL DEPOSITS 
The most important considerations in 
planning the location of a sand and gravel 
plant are: (1) transportation; (2) and 
land use; and (3) characteristics of the geo­
logie materials. Anyone of these factors, 
if unfavorable, may be sufficient to condemn 
a prospective site for a sand and plant. 
Each factor must be thoroughly evaluated to 
enSilre economic success of a sand and gravel 
operation. 
TRANSPORTATION 
The area of study appears to have adequate 
roads and railroads (fig. 2) within easy access 
from any desirable location for a sand and 
gravel pit. Railroad facilities are the Penn­
sylvania Railroad and the New York Central 
Railroad. Highways include: U. S. Highway 
31, a divided four-lane highway; IndianaHigh­
ways 252, 79, and44; and manycountryroads 
which generally follow section lines. The 
proposed Interstate Highway 65 (fig. 2) is 
scheduled to be completed by 1970. 
U. S. and State highways are all-weather 
roads whose surface material is concrete or 
bituminous mixtures. Most country roads 
have a bituminous or gravel surface. 
ZONING AND LAND USE 
In 1960 a zoning ordinance was enacted in 
Shelby County so that land could be used to 
the best advantage of all residents of the 
county. Shortly thereafter, in 1961, a sim­
ilar zoning ordinance was enacted inJohnson 
County. These regulations affect the location 
of new sand and gravel plants in the area of 
study. 
The orderly planned growth of an area can 
help the sand and operator by showing 
him what areas should have the greatest future 
needs for sand and gravel. Certain areas, 
because they are destined for high-density 
construction or road building, will require 
larger quantities of aggregate than others. 
Also, planning shows the sand and gravel op­
erator areas which are available for the ex­
traction of minerals and thus will help him 
with his expansion plans. 
Zoning districts in Johnson and Shelby 
counties are as follows (fig. 2): 
Agrioulture.-Designated primarily for agri­
culture, land in the agricultural district is 
currently used for that purpose. The density 
of land use is low, and extraction of sand and 
gravel is permitted. Only small quantities 
of aggregate are expected to be needed to 
meet future local requirements. 
Conservation.-The flood plains of creeks and 
rivers that are periodically inundated by 
floodwaters are outlined so that flood damage 
will be minimized. Uses permitted in this 
district include forestry, public parks, play­
ground and recreation areas, private recre­
ational developments, agriculture, 
and public utilities. Extraction of sand and 
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Figure 2. --Map showing zoning districts and major transportation routes 
in eastern Johnson County and western Shelby County. 
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gravel is permitted. Small quantities of ag­
gregate are expected to be needed to meet 
-
 future local requirements. 
Suburban residence.-The suburban residence 
district consists of relatively rugged topog­
raphy and is zoned for single-, two-, and 
multi-family residences. Extraction of sand 
and gravelis permitted. Moderate quantities 
of sand and gravel are expected to be needed 
to meet future local requirements. 
Industry and industry reserve.-The industry and 
industry reserve zones are designated for 
present and future industrial operations and 
planned industrial parks of 20 acres or more 
and are grouped together in this report as a 
single district. Extraction of sand and gravel 
is permitted. Large quantities of sand and 
gravel are expected to be needed for future 
local requirements. 
Residential and Ousiness.-This district is des­
ignated primarily as residential but provides 
for associated zones for business. Extraction 
of sand and gravel is not permitted. Large 
quantities of sand and gravel are expected to 
be needed for future local requirements. 
A borrow pit for extracting sands and grav­
els must meet certain requirements of the 
local plan commission. Such requirements 
as minimum frontage, fencing, construction 
of entrance and exit roads, and disposal of 
waste products, although similar in Johnson 
and Shelby Counties, ao vary somewhat. The 
plan commission of the appropriate county 
should be consulted in order for one to become 
aware of all special requirements and to ob­
tain a permit for opening a sand and gravel 
pit. 
CHARACTERISTICS OF THE GEOLOGIC UNITS 
Most surface features found in Indiana are 
composed of unconsolidated materials, such 
as clays, sands, and gravels. These matEj)­
rials have been deposited very recently in 
geologic time, mostly as a result of the move­
ment of large masses of ice into Indiana. 
The first of these ice masses to reach 
Indiana spread out of Canada approximately 
1,200,000 years ago (Ericson, Ewing, and 
Wollin, 1964, p. 731) during what is called 
the Kansan Age. Although earlier glacia­
tions possibly reached Indiana, evidence of 
these has not been found. The Kansan ice 
mass remained in Indiana for many thousands 
of years until gradual climatic warming 
caused the ice to retreat to the north. Two 
other times of major ice advances are rec­
ognized in Indiana: the Illinoian Age and the 
Wisconsin Age. The Wisconsin Age. the time 
of most recent ice advance, lasted from ap­
proximately 120,000 to 11,000 years ago 
(Ericson, Ewing, and Wollin, 1964, p. 731), 
Its ice margin fluctuated several times. 
Ice of the Wisconsin advance had a pro­
found effect on the surficial geology of J ohn­
son and ShelbyCounties. Material deposited 
by this ice mass covered virtually all the older 
unconsolidated deposits and bedrock in most 
of the two counties. During retreat of the ice 
mass meltwater deposited large quantities of 
sand and gravel as outwash material near 
Sugar Creek and the Big Blue River. These 
deposits of outwash material are promising 
important sources of sand and gravel. 
During and following the retreat of Wis­
consin ice, Sugar Creek and the Big Blue 
River began removing and reworking the out­
wash materials. Remnants of glacial outwash 
are commonly found as terraces above the 
present alluviated flood plain. Alluvium con­
Sisting of clays, silts, and sands are presently 
being deposited as a veneer over the outwash 
sands and gravels. 
Detailed accounts of these glaciations and 
other Pleistocene history in Indiana and the 
nature of the glacial deposits have been 
written by Thornbury (1958), Wayne (1956 
and 1963), Schneider and Gray (1966), and 
others. In addition, a general report (Mc­
Gregor, 1960) concerning Indiana's gravel 
deposits is available. These reports should 
be consulted for a more comprehensive treat­
ment of the genesis of sand and gravel de­
posits. 
Alluvium.-Alluvial deposits are primarily 
along the flood plain of Sugar Creek and the 
Big Blue River (fig. 3). Smaller amounts of 
alluvium are along Herriotts Creek and 
Youngs Creek, two tributaries of Sugar Creek, 
in the southern part of the area of study. 
Alluvium consists predominantly of clay, 
silt, and sand-sized particles and local grav­
els. These deposits have been formed as a 
result of modern stream deposition and are 
generally a veneer over the older outwash 
material. Alluvium ranges in thickness from 
o to approximately 20 feet. 
Limited quantities of sand and gravel suf­
ficiently free of silt and clay to be used as 
aggregate or road metal may be found in 
some places in the area. Some of the sand, 
silt, and clay contains sufficient organic 
matter to make desirable top soil. Deposits 
-
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Table 1. --Size analysis of sand and gravel showing percentage retained 

on each sieve 

Auger Auger Auger Auger 
Sieve 'sizes hole hole hole hole 
(U. S. Standard) 1 3 4 5 
1.5 inch - -- ~ - 0.0 2.7 3.6 0.0 
.'l 1. 0 inch - - 3.3 4.2 2.2 0.2
..
.. 
.."" 
'" to O. '75 inch - - 4.1 1.3 3.5 0.4" 
0.5 inch - - 3.9 0.6 2.1 1.2
'" '" g" 0.375 inch - - - - 3.4 1.6 6.6 5.1 
U 
O. 187 inch - - - - 3.9 3.9 16.1 16.5 
-,
ko. 187 inch - 81. 4 85.5 65.6 76.7 
Total - - 100.0 99.9 99.9 10().1 
No. 6------- 5.2 5.3 8.5 10.8 
No. 8------- 6,0 6.8 7.1 9.2 
~ No. 16 - 11.0 11.9 11.0 17.9to 
to " 
~ 
No. 30 -- 13.5 11.6 15.8 23.4to
.. 
c No. SO - - 24.7 21.2 24.7 25.8'" ~ 
No. 80------ 20.1 13.2 9.020. " 
<No. 80 - - - - - - - 19.6 22.8 19.6 3.9 
Total ------- 100.1 99.9 99.9 100.0 
that are particularly high in sand maybeused 
as fill material. 
TiZZ.-Till is the most widespread glacial 
deposit or unconsolidated sediment in the area 
and is found mostly in the upland parts (fig. 3). 
Scattered outliers of till can be found in the 
alluvial and outwash deposits. In many places 
till is concealed under a thin sheet of outwash 
or alluvium. 
Till consists of clay and silt and minor 
amounts of sand, pebbles, and boulders. In­
tercalated lenses of sand and gravel can be 
foundinplaces inthe till, but they are oflittle 
importance as a source of aggregate or road 
metal. 
Till is thickest in the area of study along 
the west edge of T. 13 N., R. 5 E., where 
glacial deposits are more than 200 feet thick 
(fig. 4). It thins toward the southern part of 
the area of study, where in places it is less 
than 50 feet thick. 
Sand and gravel found within till are gen­
erally not of sufficient quantity to be of value 
as an aggregate or road metal. In addition, 
the cost of removing the till overburden may 
prove excessive. Most till can be used as a 
fill material under proper conditions. Be­
cause the high clay content makes till nearly 
impervious, till should not be used as fill ma-
IAuger Auger Auger Auger Auger Auger 

hole hole hole hole hole hole 

7 9 10 11 12 13 

0.0 0.0 3.3 1.9 0.0 0.0 
0.0 5.2 5.9 1.3 0.0 0.0 
1.1 10.6 7.2 0.9 0.4 ().8 
1.7 4.2 3.4 1.1 0.3 1.9 
2.5 3.6 4.0 4.4 1.2 4.6 
6.2 13.9 11. 5 19.9 6. :; 15.7 
88.4 62.6 64.7 70. :; 91.7 77.0 
99.9 100.1 100.0 100.0 100.1 100.0 
5.5 13.3 9.8 23.0 6.9 10.5I I 
5~ 7 11.0 9.8 15.5 6.0 9.1 
7.8 18.4 17.4 21.9 9.7 15.1 
8.2 21. 3 21. 3 18.5 17.0 14.9 
15.6 21.5 25.2 13.4 37.9 22.7 
19.5 7.6 10.3 4.2 10.6 15.6 
37.8 6.9 6.2 3.4 11.8 12.2 
, 
100.0 100.0 99.9 
• 
99.9 100.1 
terial in areas where subsurface drainage is 
a problem. The leached clays at the top of 
some tills have been used in manufacturing 
brick and related ceramic products. 
Outwash. -Outwash deposits are generally 
terraces along the two major drainageways, 
Sugar Creek and the Big Blue River (fig. 3). 
They are the second most abundant deposit in 
the area and consist predominantly of strat­
ified sand and gravel. 
The thickness of these deposits ranges 
from approximately 170 feet in the northern 
part of the area to less than 50 feet in the 
southern part. Indiana Geological Survey 
rotary drill test hole 2 penetrated 170 feet of 
relatively clean sand and gravel, and Indiana 
Geological Survey rotary drill test holes 3 
and 4 penetrated 87 and 100 feet of sand and 
gravel, respectively (fig. 4). 
The Indiana Geological Survey drilled 13 
auger test holes in the area of study; 10 of 
these were drilled in outwash materials (figs. 
3 and 4). Samples recovered from these tests 
are described in the appendix. The results 
of a mechanical analysis of grain size of the 
material and a lithologic analysis of gravel 
fraction are recorded in tables 1 and 2. 
Obtaining the coarser fractions of gravel 
by augering is not possible because large 
.......... -~......--~ -­
SAND AND GRAVEL RESOURCES10 
Table 
r- Auger hole 1 Auger hole 3 
Lithology 1-0.5 in. 0.5-0.185 in. 1-0.5 in. 0.5-0.185 in. 
Igneous 
Granitic - 3.6 1.0 5.0 
Rhyolitic - - - - - -
Gabbroic - - - - - - - 2.0 
Basaltic - - - - - - - 1.0 
Quart~ 
Metamorphic 
Gneiss - -- 1.2 2.0 
Schist ------ - 1.2 3.0 
Quartzite - - - - - - 6.0 7.0 16.7 9.0 
Sedimentary 
Limestone - - - - - 43.4 33.0 16.7 21.0 
Dolomite - - - - 37.3 33.0 16.7 40.0 
Chert - -- - - - - 4.8 6.0 9.0 
Shale - 5.0 5.0 
Sandstone and 
siltstone 2.4 8.0 50.0 8.0 
Limonite - - - - - - - 1.0 1.0 
I 
Total - - - - - --- - - 99.9 100.0 100.1 100.0 
Number of pebbles 
counted - - - - - - - - 83 100 100 
i 
pebbles and larger rocks are pushed to the 
sides of the test hole and are not brought to 
the surface. Few pebbles larger than 2.0 
inches in diameter can be obtained with an 
auger bit 4 inches in diameter. If the bit is 
not rotated while it is being removed from 
the hole, the coarser gravel fraction can be 
recovered; this method <;:annot be universally 
employed, however, because at times the bit 
will stick and cannot be removed. In general, 
the percentage of material in the coarsest 
size ranges is believed to be greater than that 
shown by analysis. 
The ratio of coarse to fine aggregate 
(larger or smaller than O. 187 inches) ranges 
from 37:63 in the sample from auger hole 9 
to 8:92 in the sample from auger hole 12. The 
ratio of coarse to fine materials in samples 
from auger holes 4, 5, 9, 10, 11, and 13 
appears similar to the ratio obtained from 
typical material used in sand and gravel pits. 
along the White River in the Indianapolis area. 
A comparison of the cumulative grain-size 
curves of four samples from the area of study 
with curves of two samples from along the 
White River shows a close Similarity (fig. 5). 
The percentage of potentially deleterious 
material in the gravel fraction, such as chert, 
shale, sandstone, siltstone, and limonite, 
ranges from 9 percent in the sample from 
auger hole 10 to 25 percent in the sample from 
auger hole 3 (table 3). This value is similar 
to that found in materials produced from sand 
and gravel pits along the White River in the 
2. Lithologic analysis of gravel showing percentage 
Auger hole 4 Auger hole 5 Auger hole 7 
1-0.5 in. 0.5-0.185 in. 1-0.5 in. 0.5-0.185 in. t-0.5 in. 0.5-0. 185 in. 
3.3 6.0 3.0 3.9 10.0 5.0 
1.0 1.0 1.0 
3.0 2.9 1.0 
8.0 1.9 20.0 1.0 
2.0 
1.0 1.0 
3.3 10.0 1.9 
30.0 30.0 36.4 32.0 30.0 26.0 
40.0 33.0 30.3 36.9 30.0 40.0 
13.3 5.0 18.2 10.7 10. a 6.0 
3.3 4.0 1.9 3.0 
2.0 9.1 5.8 14.0 
6.7 1.0I 
! 
99.9 100.0 100.0 99.9 I 100.0 100.0 
30 100 33 103 10 100 
Indianapolis area (Patton, 1953, fig. 2; Har­

rison, 1963, p. 51). 

Although most chert is considered poten­
tially deleterious, it may pass State Highway 
specifications if it is structurally sound. 
Chert above 2.45 bulk specific gravity is not 
considered deleterious (State Highway Com­
mission of Indiana, 1963, p. 512-513). The 
materials tested in the area of study appear 
to be similar to the materials currently 
passing State Highway specifications in the 
Indianapolis area. The chert pebbles that 
were tested generally have a bulk specific 
gravity greater than 2.45 (table 3). 
The outwash deposits in the area of study 
are extensive and have considerable economic 
potential. Variation in particle size is suf­
ficient to meet the requirements of both high­
way and construction specifications and other 
Table 3. - - Percentage of potentially delete­
rious material and bulk specific gravity of 
chert pebbles in samples from 10 holes 
, Potentially deleterious 
Auger hole rnateriaF of 
(pet) Range 
1 - 14 2.53-2.63 2.59 

3 - - 25 None 

4 - - -- 13 2. 34- 2.63 2.58 

5 - . - 20 2.46-2.63 2.58 

7 2.48-2.61 2.56 

9 - 2.10-2.63 2.49 

10 -- 2.36-2.63 2.53 

2.30-2.58 2.45 

None 

None 
1 Chert, shale, sandstone~ siltstone, and limonite above 0.187 inches 
In Size. 
t Size range 0.5 to L 0 inches~ 
--------------... ~.~~... 
11 SUMMARY 
of rock types in each size group [pebble-count method] 
r Auger hole 9 Auger hole 10 Auger hole 11 Auger hole 12 Auger hole 13 1-0.5 in. 0.5-0.185 in. 1-0.5in. 0.5-0.185 in. 1-0.Sin. 0.5-0. 185 in. 1-0.5 in. 0.5-0.185 in. 1-0.5 in. 0.5-0.185 in. 
7.0 3.0 4.1 2.8 6.0 6.0 3.1 
1.0 2.0 
5.7 1.0 4.1 
2.9 3.0 4.0 2.0 5.3 
1.0 6.0 
1.5 1.0 2.0 1.0 1.0 
1.0 
7.4 6.0 5.0 6.1 10.0 7.0 10.5 7.1 
23.5 22.0 33.0 31. 6 28.6 36.0 35.0 31.6 31.6 
42.6 46.0 44.0 42.8 34.3 30.0 50.0 23.0 36.8 37.8 
8.8 2.0 3.0 7.1 11.4 6.0 9.0 4.1 
4.0 1.0 5.7 5.0 4.0 5.3 3.1 
13.2 8.0 5.0 3.1 11.4 3.0 50.0 9.0 10.5 5.1 
1.0 2.0 2.0 
99.9 100.0 100.0 99.8 99.9 100.0 100.0 100.0 100.0 100.0 
68 100 100 100 35 100 100 19 100 
special requirements that do not include a low terial, low-grade road metal, and raw ma­
lime content. terial for expanded lightweight aggregate. 
Kame deposits.-Kame deposits are scattered Possible uses of the New Albany Shale have 
over the entire area but are concentrated recently been described (Harrison and Mur­
largely in the northern part (fig. 3). A linear ray, 1964; Rooney and Sunderman, 1964). 
group of these deposits trends eastward in 
sees. 31, 32, and 33, T. 14 N., R. 5 E. 
Wayne (1963, fig. 6 and p. 48) has inter­ SUMMARY 
preted these depesits as kames consisting 
principally of mixed bouldery gravel and till. There are economic deposits of sand and 
Scattered kames are in secs. 18, 19, 20, gravel in eastern JohnsonCounty andwestern 
21, and 22 of T. 12 N., R. 5 E. An inactive Shelby County, but at present no plants are 
borrow pit lies in the kame near the center removing sand and gravel in this area. The 
of sec. 20. Other kames can be found in the suburban growth of Indianapolis and a corre­
southern part of the area of study, but none sponding growth of Franklin and Shelbyville 
are believed to have been used for extracting should increase the demand for aggregate 
sand or gravel. and other construction materials in the near 
Kame deposits consist primarily of silt, future. Areas in Johnson and ShelbyCounties 
sand, and gravel and maybe stratified in part. which have been zoned for business, residen­
The sands and gravels are discontinuous and tial, and industrial development are expected 
may abut sharply into clay tills. Kame de­ to require quantities of aggregate than 
posits can be recognized as hills or ridges other areas. In addition, the construction of 
that rise abruptly above the surrounding Interstate Highway 65 through the area of 
countryside. studywill require large quantities of sand and 
Kame deposits in the area of study cannot gravel for subgrade and surface courses. 
be expected to constitute large reserves of Certain parts of the area of study have been 
sand and gravel. Butwhere small quantities zoned so that sand and gravel cannot be re­
of materials are needed, these deposits may moved. But, fortunately, commercial de­
be adequate. posits of sand and gravel are likely to be 
{3edrook.-Bedrock assigned to the New Al­ found in those large parts of the area where 
bany Shale is exposed along the valley of zoning regulations allow sand andgravel tobe 
Sugar Creek in secs. 17 and 18, T. 11 N., removed. 
R. 5 E. (fig. 3). It is a laminated dark­ Parts of the area considered most pro­
gray shale and a potential source for fill ma- spective as sand and gravel plant sites are: 
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EXPLANATION 
EJ 
Alluvium 
Mainly ckJy, sill, mJd sand with some gravel; 

generally forms a veneer over underlying 

(}(Jlwosh sond ond qroW!~ PoIenlial S(}(Jrce 

01 smoll qllClntilles of OIJ!lrefjOle. road metal, 

ond tilt matedal where in close proximity to 

outwash deposits. 

Outwash 
Moinly stratified sand and grovel. Po/ential 
source 01 aggregate, road metal, and some 
special purpose sands. 
Kame deposits 
Molnly clay, silt. sand and gravel, poorly 

10 moderately wel/- sorted Possible source 

01 fill moterlal ond small quantifies of 

o'J9refjOle and rood metal. 

Till 
Mainly cloy andsill wilh some pebIJles and 

boiJl{Iers; scollered interbeds 01 sond and 

gravel; colcareous In port. Posslble source 

offill moterio~ 

Bedrock 

(New Albany Shale) 

. Shale, dark gray, lominoted. jOinted. Possible 

SOUrCe of fill matedol and raw material for 

expanded lightweight o(J(Jregate. 

Scale of miles 
GeO~09Y modified from Schneider and Gray 

U9GS, fig. 4) ond W. J. Wayne (unpublished) 

Alluvialed 

flood plain 

DiAGRAMMATIC CROSS SECTION SHOWING TOPOGRAPHIC 
AND STRATIGRAPHIC RELATIONSHIPS 
Figure 3. - Map showing areal geology in eastern Johnson County 
and western Shelby County. 
.... 

13 SUMMARY 
r 

T. 
~-++---Ic----"l12 
N. 
EXPLANATION 
-<> 115 
Dry hole 
Test weI! lor oil or go. 
068 
Woter well 
X l02 
Refraction seismic shot hole 
170 )1(2 
Geological Survey rotary drill test hole 
-5 
Geological Survey auger hole 
X 

Abandoned sand and gravel pi t 

--50--
Isopach contour 
Shows thickness 01 glacial tJrlff. 

Con/our inlerval 50 feel 

BOld {i(jutes are identifying hole /'!umbers. 

Olhe, figures indicate thickness of drift. 

Scale of miles 
Thickness of glacial dr-ift from W. J. Wayne 
(unpublished) and J.F. Whaley (unpublished) 
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INDEX MAP SHOWING LOCATtON OF AREA MAPPED 
Figure 4. --Map showing thickness of glacial drift in eastern 
Johnson County and western Shelby County. 
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Figure 5. --Graph showing cumulative curves of six sand and gravel samples. 
Curves 4, 5, 9, and 10 represent samples from auger holes 4, 5, 9, and 
10. Curve A represents a sample from the NEtSWt sec. 23, T. 15 N., 
R. 3 E., and curve B a sample from the SWtNEt sec. 20, T. 14 N., 
R. 3 E., Marion County. 
(1) sees. 10, 15, and 22, T. 13 N., R. 5 E.; 3 and 4, T. 12 N., R. 5 E.; (3) sees. 33, 34, 
(2) sees. 33 and 34, T. 13 N., R. 5 E.; sees. and 35, T. 12 N., R. 5 E.; sec. 3, T. 11 N., 
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APPENDIX 
AUGER HOLE 1 

r Nwi sec. 16, T. 13 N., R. 5 E., 1,900 ft east of section corner. Surface elevation is 748 ft. 
Thickness Depth 
(ft) (ft) 
Quaternary System: 
Soil-------------------------------------------------- 4 4 

Sand, fine; small amount of very fine gravel - - - - - - - - - - - - - - - - - - - - - - - 21 25 

Sand and gravel (drill penetrated coarse gravel at 26 ft, 32 ft, and 44 ft) - - - - 26 51 

AUGER HOLE 2 

Nwi sec. 15, T. 13 N., R. 5 E., 2,400 fteast of section corner. Surface elevationis 752 ft. 
Thickness Depth 
(ft) (ft) 
Quaternary System: 

Soil - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 4 4 

Till, reddish-brown, oxidized - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 6 10 

Till, blue-gray, unoxidized, unleached; pebbles common - - - - - - - - - - - - - - 11 21 

AUGER HOLE 3 

Nwi sec. 21, T. 13 N., R. 5 E., 600 ft east of section corner. Surface elevation is 745 ft. 
Thickness Depth 
(ft) (ft) 
Quaternary System: . 

Soil - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 5 5 

Sand, very fine - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 20 25 

Sand and gravel - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 11 36 

Till, blue-gray, unoxidized, unleached; pebbles common - - - - - - - - - - - - - - 15 51 

AUGER HOLE 4 

swi sec. 23, T. 13 N., R. 5 E., 2,500 ft north of south line and 300 ft east of west line of 
section. Surface elevation is 734 ft. 
Thickness Depth 
(ft) (ft) 
Quaternary System: 

Soil-------------------------------------------------- 5 5 

Sand, medium to coarse; small amount of fine gravel - - - - - - - - - - - - - - - - - 20 25 

Sand and gravel, coarse - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 7 32 

Till, blue-gray, unoxidized, unleached - - - - - - - - - - - - - - - - - - - - - - - - - - - 9 41 
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AUGER HOLE 5 
r SEt sec. 11, T. 13 N., R. 5 E., 1,400 ft west of sectioncorner. Surface elevation is 745 ft. 
Thickness Depth 
(ft) (ft) 
Quaternary System: 
Soil --------------------------------------------- 5 5 
Sand and gravel, coarse; very little clay - - - - - - - - - - - - - - - - - - - - - - - - - 35 40 
Till, blue-gray, unoxidized, unleached; pebbles - - - - - - - - - - - - - - - - - - - - - 5 45 
AUGER HOLE 6 
Nwt sec. 28, T. 13 N., R. 5 E., 1,100 fteast of section corner. Surface elevationis 737 ft. 
Thickness Depth 
(ft) (ft) 
Quaternary System: 
Soil--- --------------------------------------------- 4 4 
Clay, sandy; small amount of medium gravel - - - - - - - - - - - - - - - - - - - - - - - 5 9 
Till; pebbles and boulders abundant - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 5 14 
AUGERUOLE 7 
SEt sec, 29, T. 13 N., R. 5 E., 1,100 ft north of sectioncorner. Surface elevation is 740 ft. 
Thickness Depth 
(ft) (ft) 
Quaternary System: 
Soil - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 4 4 
Sand; small amount of fine gravel - - - - - - - - - - - - - - - - - - - - - - - - - - - 26 30 
Till, blue-gray, unoxidized, unleached; pebbles - - - - - - - - - - - - - - - - - - - - 10 40 
AUGER HOLE 8 
NW cor. sec. 4, T. 12 N., R. 5 E. Surface elevation is 732 ft. 
Thickness Depth 
(ft) (ft) 
Quaternary System: 
Soil --------- ---------------------------- 4 4 
Till, brown, oxidized - - - - - - - - - - '- - - - - - - - - - - - - - - - - - - - - - - - - - - - 8 12 
Till, blue-gray, unoxidized, unleached - - - - - - - - - - - - - - - - - - - - - - - - - 3 15 
AUGER HOLE 9 
NW cor. sec. 3, T. 12 N., R. 5 E. Surface elevation is 722 ft. 
Thickness Deptl 
(ft) (ft) 
Quaternary System: 
Soil - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 4 4 
Sand, fine - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 4 8 
-
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r Thickness Depth (ft) (ft) Quaternary System- -Continued 
Till, blue-gray, unoxidized; pebbles common - - - - - - - - - - - - - - - - - - - - - - 7 15 
Sand and gravel; medium gravel - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 5 20 
Sand and gravel; coarse gravel - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 31 51 
AUGER HOLE 10 
swt sec. 26, T. 11 N., R. 5 E., 400 ft north of section corner. Surface elevation is 672 ft. 
Thickness Depth 
(ft) (ft) 
Quaternary System: 
Soil - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 2 
Sand, fine to medium - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 5 7 
Sand and gravel, very coarse; very little clay - - - - - - - - - - - - - - - - - - - - - 44 51 
AUGER HOLE 11 
Nwt sec. 2, T. 11 N., R. 5 E., 400 ft south of section corner. Surface elevation is 701 ft. 
Thickness Depth 
(ft) (ft) 
Quaternary System: 
Soil - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 5 5 
Sand and gravel; coarse gravel - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 33 38 
Sand and gravel; blue clay abundant - - - - - - - - - - - - - - - - - - - - - - - - - - - - 13 51 
AUGER HOLE 12 
swt sec. 27, T. 12 N., R. 5 E., 150 ft north of section corner. Surface elevation is 700 ft. 
Thickness Depth 
(ft) (ft) 
Quaternary System: 
Soil - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 4 4 
Sand and gravel, clayey - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 17 21 
Till; blue-gray, unoxidized, unleached - - - - - - - - - - - - - - - - - - - - - - - - - - 11 32 
AUGER HOLE 13 
SEt sec. 35, T. 13 N., R. 5 E., 400 ft west of section corner. Surface elevation is 723 ft. 
Thickness Depth 
(ft) (ft) 
Quaternary System: 
Soil-------------------------------------------------- 5 5 
Sand and gravel; medium gravel - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 14 19 
Till, blue-gray, unoxidized; pebbles - - - - - - - - - - - - - - - - - - - - - - - - - - - - 4 23 
